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"CONNECTIVE TISSUE METABOLISM IN NORMAL GROWTH,
ACROMEGALY AND DWARFISM"

The diseases of connective tissue include the so-called
"collagen diseases" which encompass some of the most disabling
diseases of man, as well as several rare inherited disorders
and even the growth and aging process itself. The metabolic
bases of these diseases are not understood, and for this rea-
son their study, as well as the study of normal connective
tissue, has attracted increasing interest in the past few
years (1). Greatest progress has been made in analytical and
morphological areas, and much has been learned about the
characteristic features and variations of the body's largest
single organ. Collagen, which comprises 30 per cent of the
total body protein, has been well defined by excellent elec-
tron microscopic (2) and chemical studies (3). The several
acid mucopolysaccharides which contribute significantly to
the extracellular ground substances have been isolated and
thoroughly analyzed (4). Elaboration of both collagen and
mucopolysaccharides has been demonstrated in tissue cultures
of fibroblasts (5) and within polyvinyl sponge implants (6).
Various biosynthetic pathways of the simple sugar and amino
acid building blocks of connective tissues and their nucleotide-
linked forms (7) have been almost completely worked out. And
finally, several heritable disorders of connective tissue
have been critically re-examined (8)

A brief review of the most recent information concern-
ing the composition of the cellular, fibrous and ground
substance elements of connective tissue and their normal
metabolism will be presented. An analysis of the changes in-
duced in this metabolism by normal growth and in the disease
states of abnormal growth, acromegaly and dwarfism, will be
discussed. Special emphasis willl be given to those diseases
in which collagen metabolism produces an elevation of the
urinary hydroxyproline peptide excretion.
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Collagen Metabolism (9)
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List of Conditions in which Urinary Hydroxyproline Peptide Excretion
is Abnormal. Normal = 32 mg. - 20 mg./24 hours on a gelatine-free
diet.

Growing children (11) Gorlin-Chaudhry Syndrome (15)
Marfan's (12) High Gelatin (but not normal
Acromegaly (13) meat) diet (11)

Dwarfism or arrested growth (13)
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CASE I:

This 8 WF was admitted to for a
controlled metabolic study o hormone.
Her past medical work-up at had estab-
lished her diagnosis as one of an isolated grow ormone defect
with thyroid and adrenal function studies within normal limits.
PBI 6.38%, 17-Keto steroids, 1.05 mg./24 hours, normal ACTH test.

Past History: Born of a supposedly premature 7-month ges-
tation with a birth weight of 3 1b. 5 o0z., she had always been
small. Some respiratory distress at birth, but afterward de-
veloped normally. No neurological symptoms, walked at 15 months,
talked at 1 year. Only 4 teeth at 2 years of age. Pt. does
well in school, but at age 6 had an average height of a 2 year
old, and on admission at age 8 had a height of an average 2%
year old and a bone age of 3 years, 6 months.

Hospital Course: On a controlled diet the pt. showed no
weight change and a remarkably constant urinary total hydroxy-
proline excretion of 14 mg. per day. On the 8th day of hospitali-
zation, she was given 2% mg. of human growth hormone/day, and
this continued for 4 weeks. She showed a weight gain of 700 grams
and increased her height 2 cm. during this period. Urinary total
hydroxyproline increased steadily to 63 mg. per day - a normal
value for a child of this age.

Follow-up: On discharge, growth hormone was stopped and
2l4-hour urines collected at weekly intervals. The excretion of
hydroxyproline then fell steadily to 18 mg./day 3 weeks after
growth hormone cessation. The pt. continued to feel quite well
during and following hospitalization.

CASE II: ﬁ— (Patient of Dr.
James R. Hyslop

This 43 WM * operator was admitted [JJ-61 ve-
cause of arthritis o e upper extremities and dull headaches
over the forehead radiating to the base of the neck unrelieved
by aspirin and increasing in intensity over a 3-year period. He
was told by his friends that his hands were larger in 1948 and
was convinced of this himself in 1952 and afterward when his
wedding ring had to be sawed off and expanded 3 successive times.

In 1957, he began to have persistent muscle and bone aches
diagnosed by his family physician as "arthritis." In 1958, he
had onset of increasing muscular weakness, especlially notable
with exertion, and in late 1958 noticed some limitation of motion
of both elbows. He then developed pain and tenderness of elbows
and shoulder girdle pain and had to quit his job. In 1960 his
voice became hoarse and he noted decrease in libido. He noted
no change in head or jaw size, but nose is believed to have grown
bigger.
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He had not observed polyuria or polyphagia.

Physical Examination: A tall, muscular, intelligent WM with
prominent supraorbital and malor ridges, large nose, thick 1lips,
with a large tongue and hoarse speech. He showed normal visual
fields. Forearms, wrists, hands and fingers bilaterally equally
quite enlarged with squared-off digits. The joints especially
seemed larger than usual, and the elbows showed limitation of
motion.

Laboratory: ESR, 10; negative rheumatoid factor tests; ab-
normal glucose tolerance test with glucosuria; alk. phos, 4.7;
phos., 2.8 mg.%; Ca, 10.7 mg.%; P.B.I., 5.4 mg.%; Ral uptake,
15.1%. Skull X-ray showed enlarged sella turcica and large fron-
tal sinuses. DBones showed a coarsened trabecular pattern with
digits. showing soft tissue enlargement and prominent ungulinal
tufts. Elbows showed extensive degenerative arthritis bilateral-
ly. Urinary total hydroxyproline ranged from 100-120 mg./24
hours. ’

Diagnosls: Acromegaly with secondary degemerative arthritis.

Course: Pt. received 3200 R tumor dose to the pituitary
over a month period with minimum ill effects. His urinary hy-
droxyproline dropped to 90 mg./24 hours. He was then discharged
and followed as an outpatient with continued improvement.
Urinary hydroxyproline was again checked 3 months after irradia-
tion and had dropped to 60 mg./24 hours.
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